A novel 6,8-dibromo-7-hydroxychromone-3-carboxaldehyde (4) was prepared from the Vilsemier-Haack formylation of 3,5-dibromo-2,4-dihydroxyacetophenone (3). The chemical reactivity of carboxaldehyde 4 was studied towards some hydrazine derivatives under different reaction conditions. 1,3,4-Thiadiazol-2-ylchromone derivative 10 was also prepared. The chemical behavior of carboxaldehyde 4 was studied towards hydroxylmine hydrochloride under different reaction conditions to produce compounds 11-14. The reaction mechanisms and mass spectrometry for some compounds were also reported.
of various heterocyclic systems due to the availability of three electron deficient sites, C-2, the aldehyde carbon and the C-4 of the carbonyl group. Moreover, 3- formylchromones are a versatile synthons for the synthesis of a variety of novel heterocyclic systems possessing diverse biological activities [14] . In continuation to our aforementioned word on the chemistry of 3-substituted chromones [15] [16] [17] [18] [19] , the present work aims at the synthesize of the novel 6,8-dibromo-7-hydroxychromone-3-carboxaldehyde and study its chemical reactivity towards some hydrazines and hydroxylamine hydrochloride under different reaction conditions.
Results and Discussion
Acetylation of resorcinol (1) using the standard procedure [20] gave 2,4-dihydroxyacetophone (2) [resacetophenone] which on bromination using bromine in 80% AcOH afforded 3,5-dibromo-2,4-dihydroxyacetophenone (3) [21] . VilsemierHaack formylation of the latter compound produced the novel 6,8-dibromo-7-hydroxychromone-3-carboxaldehyde (4) [22] . Compound 4 was also obtained via Scheme 2. Condensation of carboxaldehyde 4 with hydrazine derivatives.
Formation of pyrazole derivative 9, in boiling DMF) may occur via the formation of hydrazones 6-8 followed by intermolecular nucleophilic addition at C-2 position, intermediates B, with concomitant γ-pyrone ring opening to afford intermediates C, which underwent heterolytic cleavage of the thioamidic bonds to produce the pyrazole derivative 9. The proposed mechanism for the formation of pyrazole derivative 9 is depicted in Scheme 3 [24] . Scheme 3. The proposed mechanism for the formation of pyrazole derivative 9.
Oxidative cyclization of thiosemicarbazone 6 using FeCl 3 in aqueous dioxane On the other hand, reaction of 4 with H 2 NOH.HCl in ethanol containing 1% potassium hydroxide solution gave 2-aminochromone-3-carboxamide derivative 13 [26] . When the latter reaction occurs in ethanol containing ammonium hydroxide, 2-aminochromone-3-carboxaldehyde 14 was obtained [27] (Scheme 4). The proposed mechanism for the formation of carboxamide 13 and carboxaldehyde 14 is depicted Schemes 5 and 6, respectively [28] . Structures of compounds 13 and 14 were deduced from their correct elemental analysis and spectral data. The 1 HNMR spectrum of carboxamide 13 showed characteristic singlet due to H-5 at δ 8.05 ppm, in addition to four exchangeable signals due to four NH protons at δ 7.45, 9.31, 9.46 and 10.52 ppm.
Carboxamide 13 was further deduced from its mass spectrum which showed the molecular ion peak at m/z 376 which agree well with the molecular formula (C 10 H 6 Br 2 N 2 O 4 ) and supports the identity of the structure. The mass fragmentation pattern of compound 13 is depicted in Figure 2 . On the other hand, the 1 HNMR spectrum of carboxaldehyde 14 showed two characteristic singlet signals due to the H-5
and aldehydic proton at δ 8.16 and 10.07 ppm in addition to two exchangeable signals at δ 9.47 and 9.83 ppm attributed to the NH 2 protons. 
Experimental
Melting points were determined on a digital Stuart SMP3 apparatus. Infrared spectra were measured on Perkin-Elmer 293 spectrophotometer (cm -1 ), using KBr disks.
1 H NMR (300 MHz) spectra were measured on Mercury-300BB, using DMSO-d 6 as a solvent and TMS (δ) as the internal standard. Mass spectra were obtained using GC-2010 Shimadzu Gas chromatography instrument mass spectrometer (70 eV). Elemental microanalyses were performed on a Perkin-Elmer CHN-2400 analyzer.
3,5-Dibromo-2,4-dihydroxyacetophenone (3)
To a solution of 2,4-dihydroxyacetophenone (2) 
6,8-Dibromo-7-hydroxy-4-oxo-4H-chromene-3-carboxaldehyde (4).
Method A: Phosphoryl chloride (3 mL) was added drop wise to a pre-cooled DMF (10 mL) and the mixture was stirred at room temperature for 30 min. 
2-[(6,8-Dibromo-7-hydroxy-4-oxo-4H-chromen-3-yl)methylidene]hydrazinecarbothioamide (6)
Yield ( 
2-Amino-6,8-dibromo-7-hydroxy-4-oxo-4H-chromene-3-carboxaldehyde (14).
A mixture of carboxaldehyde 4 (0.70 g, 2 mmol) and hydroxylamine hydrochloride (0.15 g, 2.2 mmol) in 95% ethanol (15 mL) was refluxed for 5 min., then ammonium hydroxide (5 mL) was added and the reaction mixture was heated for 30 min. 
